JP5-174565-A 



THOIViSOlM 

* 

OERWEIMT 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) l^tTlll (19)[ISSUING COUNTRY] 

B ^m<l^ff-fr ( J P ) Japan Patent Office (JP) 

(12) l^J^mUm] (12)[GAZETTE CATEGORY) 

^^m^ff^4^^ (A.) _,...Laid-ppenKpkaJ. Patent (A) ... 

(11) [^^H^] (11)[K0KAI NUMBER] 

#^¥5 - 1 7 4 5 6 5 Unexamined Japanese Patent (1993-174565) 

Heisei 5-174565 



(43) [^i^r^i 0 1 ^,.^(43)IDATE OF FIRST PUBLICATION] 

TO5¥(1 9 9 3) 7^ 1 3 (1993.7.13) 



(54) imm(D^W] (54)[TiTLE of the Invention] 

V ^ ^ MM'^M^^^ T Hard-disic environmental management system 

(51) mmM^'^mm 5 m (sikipc im. ci. s] 

GIIB 33/14 IVI G11B 33/14 IVI 7177-5D 

7177-5D 

[#Sff ^1 *ff * [REQUEST FOR EXAMINATION] No 

[ft^^COicl 1 [NUMBER OF CLAIMS] 1 

[^Micl 5 [NUMBER OF PAGES] 5 

(21) [ffiJ^#^] (21)[APPLICATI0N NUMBER] 

#IIS¥3 - 3 5 5 5 2 2 Japanese Patent Application (1991-355522) 

Heisei 3-355522 



7/4/2003 



1/21 



(C) DERWENT 



DERWENT 



(22) immB] 

^J5!^3¥(1991) 12^2 
4 0 

(71) immx] 



,^ 0 0 0.1,6 5 OJ .3 

m 

(72) imm^] 



(74) [ftSAl 



(22)[DATE OF FILING] 

(1991.12.24) 

(71) [PATENTEE/ASSIGNEE] 
[ID CODE] 

000165033 

[NAME OR APPELLATION] 

Gumma NEC 

[ADDRESS or DOMICILE] 

(72) [INVENTOR] 

[NAME OR APPELLATION] 

Shimada Seiichi 

[ADDRESS or DOMICILE] 

(74)[AGENT] 
[PATENT ATTORNEY] 

[NAME OR APPELLATION] 

Yamashita Johei 



7/4/2003 



2/21 



(C) DERWENT 



JP5-174565-A 



(57) mm 



THOIVISOISI 

^ . 



OERWEINiT 

(57)[ABSTRACT of the Disclosure] 



[PURPOSE] 

Kx-f SS> Since thie temperature, the humidity, and the 

lEi&^^^Wiifff^^M^li^'^ temperature gradient of a hard disl< can always 
iC^^^t^X'^ fF^lalS be maintained in tolerance of operation, a 
^CO/N— KT'.Y;^i^it)f^fcJ;5 failure of the hard disk by the hard-disk 

^'7^.<.<^ ;^.<^i^ft.^J^„<l^,.^^ P can be prevented. 



mm 

mm 4 Rmm^mmm 3 r-^ 

iPi^g 8 t APSSg 1 1 <b ^ffi 

1 0 1 ^M-rssiit^^g 

•9 idf^ UTV^ 5;0^^^I-r 5 C P 
U3 0 irfcj; '9^^$n5o 



[CONSTITUTION] 

It has the input device 1 which sets up the 
allowable temperature of operation, the 
humidity, and the temperature gradient of a hard 
disk 5, and the temperature detector 4 which 
detects the temperature of a hard disk 5 and the 
humidity detector 3 which detects humidity, the 
temperature and humidity which were set up 
with the input device 1, and the temperature 
and humidity which detected by the temperature 
detector 4 and the humidity detector 3 are 
compared, and the memory which memorizes 
the temperature which was set up by timer 6, 
and which detected for every time is 
incorporated, the comparison apparatus 2 in 
comparison with the temperature gradient which 
took out the difference of the memorized 
temperature and the temperature which it 
detected, and was set up with the input device 
1, controller 7 which controls a heating 
apparatus 9, a cooling device 8, the 
humidification apparatus 11, and the 
dehumidification apparatus 10 by the compared 
result, cPU30 which monitors whether it is 
operating as set up with the input device 1 
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It is constituted by the above. 



I 



1 



1 Input device 

2 Comparison apparatus 

3 Humidity detector 

4 Temperature detector 

5 Hard disk 

7 Controller 

8 Cooling device 

9 Heating apparatus 

10 Dehumidification apparatus 

11 Humidification apparatus 



[CLAIMS] 



Iff*3lil [CLAIM 1] 

if ^^sQfSi^^f^joV^T. K In an information processor, the input device 



7/4/2003 



4/21 



(C) DERWENT 



JP5-174565-A THOIVISON 



4- 



OERWENT 

^ T.'^ (Z)i(]f^fFW?aS • Wl which sets up the range of the of operation 

& • taS^^ia^^lfllffl^^^'fS allowable-temperature * humidity * temperature 

XJl^^Wt^ gradient of a hard disk, the temperature 

KxV^^^^^S-S^l^ttli" detector which detects the temperature of a 

S^aS^^ffi^gi:. M^^tB hard disk, the humidity detector which detects 

1"§?SS^t±SSgi!. Ix^tfc humidity, and the set-up timer which turns ON a 

^fi[^\Z,'^y h^H^^^^t^i" set signal for every time, the temperature * 

-i-^—t^ humidity set up with the input device and the 

A;^|^ST^^^ Lfca^ • S^. temperature * humidity which detected by each 

fc#^{±ii^g'Tr^|±J LfcS.^ • detector are compared, moreover, it 

MSi^ ^liiSS? L^ X^ incorporates the memory which memorizes the 

'C^^L;^c^r^l5£Z)?a^^fHlt temperature for every time set up by the timer, 

i'S^ ^ y ;5^F^j^^tb^ lEtiL the comparison apparatus which compares the 

fca^<?^^^^^t±i$tb5a^i: temperature gradient taken out from the 

0^;6^??(±S LfcfiS^SB^ A;^ difference of the memorized temperature and 

^M'Clx^ Ufc?ag<^ga t ^ti: the temperature which it always detects with the 

^'i'^itW^Wt ^ temperature gradient set up with the Input 

Jti^ L/cIp:^(c ct *9 K-rV device, the controller which controls the heating 

'i^ (DMI^MW. ?niP^g. M apparatus, the cooling device, humidification 

S^g. f^M^W^WM't^M apparatus, and dehumidification apparatus of a 

W^Wit^ hard disk by the compared result, CPU which is 

Ix^Lfc?^^ • • fil^^SB in the tolerance of the set-up temperature * 

(Dff^^WP^X^y^-- h^'f^ Ts^ humidity * temperature gradient, and monitors 

tmi'f LTV^S /J^^^II-f 6 C whether the hard disk is operating. 

P U i: $r^i"5^^— K-r >r ^ ^ The hard-disk environmental management 

7^ i^o system which has the above. 

imM(DmW£mm] [detailed description of the 

INVENTION] 



[0 0 0 1] [0001] 



imm±(Dmm^m] [industrial application] 

:^^PJfltf#MSigg(clU. This invention relates to an information 
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^d/N— Kx-r ^ ^ <DU& • processor. 

S • M^^gB^Slf^^fF^laHF^ Specifically, it is related with the 
{c|^o^^l=S:Jr^(>iili-5o environment-management system which 

maintains the temperature * humidity * 
temperature gradient of a hard disk in tolerance 
of operation. 



[0 0 0 2] 



[0002] 



6 ^ A>7-r S C P U 3 0 L 



[PRIOR ART] 

As shown in FIG. 2, the conventional hard-disk 
environmental management system has the 
temperature detector 4 which detects the 
temperature of a hard disk 5 and a hard disk 5, 
and outputs the temperature detection data 16 
And CPU30 which Inputs the temperature 
detection data 16. 



[0 0 0 3] 

ttSx— 1 6 ^CPU3 0--tB 
CPU3 0{C}i/N— K 

;^/$ixfc?aS^ttlx-^ 1 6 h 
TPSj6<t^cPU3 



[0003] 

Next, an operation is demonstrated. 
The temperature detector 4 always detects the 
temperature of a hard disk 5, and outputs the 
temperature detection data 16 to CPU30. 
The minimum value of the allowable 
temperature of a hard disk 5 of operation is 
beforehand set to CPU30, CPU30 compares 
the Input temperature detection data 16 with a 
minimum value, it is the hard-disk 
environmental management system which does 
not perform an operation of a hard disk 5 until 
the temperature detection data 16 become 
beyond the minimum value of an allowable 
temperature of operation. 
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immt^M^L^O tir^m [PROBLEM to be solved by the Invention] 

Ml In the hard-disk environmental management 

r Ot^^5t5(Dlf ^B^a^gfci^lt system in this conventional information 

Kt'V ^^^^WSv^:^ processor, since only the minimum of the 

>^^— ^ ^ Oid allowable temperature of a hard disk of 

i^W^SSpTPSL/i^l^SUT operation is managed, when the operation 

V^/^V^?t fe/^— Kx >r ^ ^ (DW] which exceeded the upper limit of the allowable 

i^f^^U^(D±^R^^K.tcW]i^ temperature of a hard disk of operation is 

?r LfcMa'^ V ^^t^ carried out, hard disk may fail. 

^P^'t'S pItb'l4/4^fc5o if] Moreover, the case below the minimum of an 

allowable temperature of operation, and when 

±PS^S;t/ciir^, i^-^^iS^ an upper limit is exceeded, there is a problem 

1)AzM\\Wt'^W^t^\^^^^^ that there is no means which carries out 

/S^T^c^V^T'^ifPplM/S^feSo f^-B."^ temperature into tolerance of operation 

Kx-f ^ ^ c^tdf^S^-efc promptly, 

5ia^^?a^<^iac7)^a^Lr And there was a problem of not carrying out 

V^/^V^ tv^ 9 Pp^M^;6^fco7to management of humidity and a temperature 

gradient which is the reference standard of a 

hard disk of operation. 

[0 0 0 5] [0005] 



[MEANS to solve the Problem] 

The hard-disk environmental management 
system in the information processor of this 
invention is equipped with the following. 
The allowable temperature of a hard disk of 
operation, humidity, and the input device that 
sets up the range of a temperature gradient, the 
temperature detector which detects the 
temperature of a hard disk, the humidity 
detector which detects humidity, and the set-up 



7/4/2003 



7/21 



(C) DERWENT 



JP5-174565-A 



fe-rStbt^Mi:. it^L felt 



XHOIVISOIM 



c pu ^ ^#^-rv^ 

So 



OERWENT 

timer which turns ON a set signal for every time, 
it incorporates the memory which memorizes 
the temperature for every time which compared 
the temperature and humidity which were set up 
with the input device, and the temperature and 
humidity which detected by each temperature 
detector and the humidity detector, and was set 
as the timer, the comparison apparatus which 
compares the temperature gradient taken out 
from the difference of the memorized 
temperature and the temperature which it 
always detects with the temperature gradient 
set up with the input device, the controller which 
controls the heating apparatus, the cooling 
device, humidification apparatus, and 
dehumidification apparatus of a hard disk by the 
compared result, CPU which monitors whether 
the hard disk is operating in the temperature set 
up with the input device, humidity, and the 
tolerance of a temperature gradient. 



[0 0 0 6] 



[0006] 



[HiS^lJ] [EXAMPLES] 

JJiT(^^^5^{^ov^TlIIS^# This invention is demonstrated with reference to 

mi^xmrn-r^o m\\i^^m drawing below. 

<D — %1^^^\\(D'f n y ^M'^h FIG. 1 is the block diagram of one Example of 

So this invention. 

[0 0 0 7] [0007] 

Atl^^Wi 1 "Cfi-^^— Kx >f ^ In an input device 1, the allowable temperature, 

5 (DW]i^^(Df^^U&. MS. the humidity, and the temperature gradient at 

Sg^Sa^^:^T^# . the time of an operation of a hard disk 5 can be 

RWBi&i^M LT(i±PS t TPS set up, and tolerance can be set up by inputting 

t^A:^'t^^tii^X^f(^^^ an upper limit and a minimum about an 
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ia?rix^i~5 w t ^J^'C^ So W] allowable temperature and humidity. 

{^fF^figco±PS t TPS t The data which set up the upper limit and lower 

^L/ct'— ^ SrS^lSl^x^^ limit of an allowable temperature of operation 

1 2 i: V^V\ W}i^ff^M&(D± are called temperature setting data 12, and the 

PSct TPSi: ^ix^L^c-r — ^ ^ data which set up the upper limit and lower limit 

1 3 5o of acceptance humidity of operation are called 
humidity setting data 13. 

[0 0 0 8 ] _ [0008] 

X. ?aS^iE<7)^^Til. Moreover, in a setup of a temperature gradient, 

'^~6{^W^\^tcf^W7^(DU& it can set up by inputting the 

^MiiU^Atl't^ ^ ttiCX^^ temperature-gradient value for the time set as 

'^'T^^tt^^X-^^o 0^19. timers. 

^^^^6 (c^^U/cB^P^fc J: In other words, a temperature-gradient value 

*9 ?ag^Saffifi^t?6o changes by the time set as timer 6. 

tbfc?aS^gBtt^?a^^iaiS:^ The set-up temperature-gradient value is called 

"T — ^ 1 4 5 o temperature-gradient setting data 14. 

[0 0 0 9] [00091 

M:^S^2fi, A;^^^1;0^?> As for comparison apparatus 2, temperature 

tB;^ $4x5-^^— Kx -r ^ ^ 5 setting data 12 which are the setting data of the 

iti{^MM(D±TPS^7)^^x bound of the allowable temperature of the hard 

~^Xh^\^'&WL^'f~9 1 2 disk 5 outputted from an input device 1 of 

f^^SSo±TPS(^^^x operation, humidity setting data 13 which are 

— ^'Cfe5?a^^^T' — ^ 1 3 the setting data of the bound of acceptance 

?aS^Saffi<7)13:^T' — ^'C humidity, the temperature-gradient setting data 

feSfiS^SS^^T^ — ^ 1 4 14 which are the setting data of a 

Kt'V^^ 5 0S^$r temperature-gradient value, the humidity 

^{c^^liil-SfcfeoM^^tti^ detection data 15 outputted from the humidity 

W^t^h tti;^ $ tL5 ?l>g^^^tH7'^ detector 3 for always detecting the humidity of a 

— ^1 Si, Kt'V^^S hard disk 5, temperature detection data 16 
(Dfig^'%(c^t±li-S/cfe(7)ta outputted from the temperature detector 4 for 
^^ttl^^ At'^h ttJ;^ ^ tbS ?a always detecting the temperature of a hard disk 
Sl^ttlx^^ 1 6 i:, ^4 -r— 5, the set signal 17 which was set as timer 6 
6 dlS^LTt^r^^fc^^ -r— and which is outputted from timer 6 for every 
6^^hmtl^ti^±y time 
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These are connected. 



[0 0 1 01 

^tbx-^ 16^ ^^{ctt:KL 
TV^So aSlS^x-;? 1. 2 
TPSftf- 2 r ^7 ^ tycjit J; «3 

/0^ofc?>?aS±#T'-^ 18^ 

tti;^-r6o 1 2 

m^h^^m^&^y'-^ 1 6 0;fy 
1 9^ffi;^;-r6o a^^fciix- 

1 Qm^Lmn-^'f-'^ 1 2(^ 

g -eE^»lf^ L T V ^ 5 r <t 



[0010] 

Three comparisons roughly dividing are 
performed with the comparison apparatus 2. 
As the first, the comparison apparatus 2 always 
compares the input temperature setting data 12 
with the temperature detection data 16. 
If the temperature detection data 16 are smaller 
than the value added 2 degrees C to the lower 
limit value of the temperature setting data 12, 
the temperature-rise data 18 will be outputted. 
From the value subtracted 2 degrees C from the 
upper limit value of the temperature setting data 
12, if the temperature detection data 16 are 
larger, the temperature lowering data 19 will be 
outputted. 

If the temperature detection data 16 are beyond 
the lower limit values, less than upper limit 
value of the temperature setting data 12, the 
temperature compatible signal 22 which tells 
canrying out the normal operation at the 
temperature set up with the input device 1 is 
outputted. 



[0 0 1 1 ] 

\.x]mmm.2\-tx:h 
^tifcSS^^x-^ 1 3 
SMtBx-^ 1 5 ir^SfcitK 
UTV^S„ MSlS^x-^ 1 3 
(DTm\mz. 2 %y 7 L^dtct 
'9?S^^ffix-^5' 1 ^(DWfh 
^t>^tch. S^±#7'-^2 
0^t±l;^iU. SS^^T^-^ 1 
3(D±m^h2%^y(i-y(.Lfc 

mx'o m^mmf-'^ 1 5 <d:)o 



[0011] 

As the second, the comparison apparatus 2 
always compares the input humidity setting data 
13 with the humidity detection data 15. 
If the humidity detection data 15 are smaller 
than the value which added 2 % to the lower 
limit value of the humidity setting data 13, the 
humidity raise data 20 will be outputted, if the 
humidity detection data 15 are larger than the 
value which subtracted 2 % from the upper limit 
of the humidity setting data 13, the humidity 
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lowering data 21 will be outputted. 
If the humidity detection data 15 are beyond the 
lower limit values, less than upper limit value of 
the humidity setting data 13, they will output the 
humidity compatible signal 23 which tells 
carrying out the normal operation at the 
humidity set up with the input device 1. 



[0012] 

N 5 /cr>lcM^ttJ^g 4 

vmth^titcu&^mf-^ 1 
m^tixio^^ m^^y h 1 7 

tcu&^&r-^ 1 6 1 

— ^ 1 6^U%LX'f~^(Dm 

E 1 ^ m;^ ^ titcu&^mm 

%-f-9 1 4 i:^H{ctbfe^L 

X. 'f~^%m^^'m.w&'f 

~9 1 4«±-Cfco/ce>?ag± 

1 8 ^m;^-r5. y^- 
^m^^&miu'^^-^ 1 4 

{t-^2 4^ffi;^L. ^nu&m 
ffix-^^M^ffix-^ 1 6 



[0012] 

It incorporates the memory for memorizing the 
temperature detection data 16 which the 
comparison apparatus 2 detected by the 
temperature detector 4 whenever the set signal 
17 outputted from timer 6 was turned on, and it 
conserves until set 17 is turned on next. 
As the third, the comparison apparatus 2 always 
compares the temperature detection data 
currently conserved with the temperature 
detection data 16 which the temperature 
detector 4 detected. 

If the temperature detection data 16 are smaller 
than the temperature detection data currently 
conserved, the temperature detection data 16 
will be subtracted from retention-temperature 
detection data, and the difference of data will be 
taken out, the temperature-gradient setting data 
14 outputted from the data difference and input 
device 1 are compared further, and if data 
differences are 14 or more 
temperature-gradient setting data, the 
temperature-rise data 18 will be outputted, if a 
data difference is smaller than the 
temperature-gradient setting data 14, the 
temperature-gradient compatible signal 24 will 
be outputted, and it retums to the comparison 
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t<Dit^{cM^o ^ifi^^^tB with retention-temperature detection data and 

t fiS^ttix^^ 16^ the temperature detection data 16. 

(Dit^X^i^^^Mi&^tii'f—^X By the comparison with retention-temperature 

^U&^iU'f^^ 1 G^^i^'^^^ detection data and the temperature detection 

o^c^a^^^ttSx— ^ 1 6t^h data 16, if the temperature detection data 16 

i^i^t^S^tflT^— ^ ^WiW- are larger than retention-temperature detection 

X"— ^<7)^^tB ^(O'r — ^ data, retention-temperature detection data will 

^<t?aS^lfi^^x^^ 1 4 <Jf be subtracted from the temperature detection 

^Jtg^i"5o fiS -data 16, and the difference of data is taken out, 

^iS^^x — ^ 1 4 Jil±'^fco the data difference is compared with the 

t>fi^T^x— ^ 1 9 ^tb;^ temperature-gradient setting data 14. 

"fSo T'^^^^^S^^fi^^SB^^ If data differences are 14 or more 

7^— ^ 1 4 ct *9/h$;5^o7t temperature-gradient setting data, they will 

S^SEii o^^f-^ 2 4 ^|±5;^ t. output the temperature lowering data 19. 

{^i#fiS^^t±l7^— ^ iM^tij If a data difference is smaller than the 

'f'^9\^}i<D\kM.\^'Wz^o % temperature-gradient setting data 14, the 

i^fiS^ttSx — ^ irS^^^titJ-r^ temperature-gradient compatible signal 24 will 

— ^16 }i(D^Wi\^ft'i^^t^^ be outputted, it returns to the comparison with 

L/i^ofc ?)^&|g^SBii^jg-^2 retention-temperature detection data and the 

4 ^tli;'7i~5o temperature detection data 16. 

If the compared result of retention-temperature 

~ detection data and the temperature detection 
data 16 is equivalent, the temperature-gradient 
compatible signal 24 will be outputted. 

I 0 0 1 3 1 [0013] 

aiJ^gg 7 filtl^^M 2t^h^ The temperature-rise data 18, the temperature 

;^ ^ixSfig±#x — ^ 1 8 i: lowering data 19, the humidity raise data 20, the 

aST^r"^^ 1 9 humidity lowering data 21, the temperature 

X — ^ 2 0 irSST^T" — ^ 2 compatible signal 22, the humidity compatible 

1 <!r?agii^{t-^2 2 signal 23, and the temperature-gradient 
^ft-^2 3 i:?aS^iaig^jt^ compatible signal 24 with which controller 7 is 

2 4 i: ;6^^^$tLSo outputted from the comparison apparatus 2 are 

connected. 

I 0 0 1 4 1 [0014] . 
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Xs W^BW It^h tU;^ $ ixS Moreover, the heating apparatus 9 controlled by 

MW^BW.O^\t^2 5{C J: fj^ij the heating-apparatus ON signal 25 outputted 

U $ tL 5i)Dfigg 9 t ?^*P^e from controller 7, the cooling device 8 controlled 

ON'ft-^2 6fCJ:i!)$iJ^^$ix5 by the cooling-device ON signal 26, the 

?^*P^E8 irJDS^gONjf-^ humldification apparatus 11 controlled by the 

2 7 (Cct W^-^fi^M&W humldification apparatus ON signal 27, and the 
lit ^S^gO Nff-i" 2 8 (c dehumidification apparatus 10 controlled by the 
<t '9$iJ®$ti'5M^gl Ot dehumidification apparatus ON signal 28 are 
;0^^^$tb6o connected. 

I 0 0 1 5 1 [0015] 

IESil]f^b'CV^'5;6='C PU Moreover, in order that the normal operation 

3 0 /5S^^i--57t«6. UWBW. may be carried out or CPU30 may monitor, the 
7^^^|±J;':$tb5i/y^7^AiE;^ system normal signal 29 outputted from 
-fa ^ 29;5SCPU30 ^ controller 7 is connected to CPU30. 



[0016] [0016] 

^!l^^M7 (c:fig±#x — ^ 1 If the temperature-rise data 18 are input into 

8 ifiXt) $ i MMBW 7 1> controller 7, the heating-apparatus ON signal 25 
hliW^BWO^'^^ 2 5 ■b>\^t> will be outputted from controller 7, the heating 
$ fi. liViWiO Nfa ^ 2 5 ifiXti apparatus 9 into which the heating ON signal 25 
^H/c^)P^^M9 fi^^'— KT^-f was input starts an operation in order to raise 
>^ 5 (7)?£^^±(f -Sfcfc, m the temperature of a hard disk 5. 
f^Sr§l^o-t"5o U.&l.^'f—'^ If the temperature-rise data 18 are turned off, 
\ St^O¥F\Z.f£^tUW^W. controller 7 will stop outputting the 
7 {i^PS^gON'ft-^2 5<7)ttl heating-apparatus ON signal 25, and will stop 
ti ^^^Wi\^^<Dl}WWi:BW. 9 ^ the he ating app aratus 9 under operation. 
JtfeSo X^ ?l,ST^-r — :^ 1 Moreover, if the temperature lowering data 19 

9 t^UWBW. 7 KXti $ t are input into controller 7, controller 7 will output 
^J^i^g 7 f±?^iPi^gO N^t-^ the cooling-device ON signal 26, a cooling 
2 6 ^l±};^ ?^iPi^g 8 ^W] device 8 is operated and the temperature of a 
ft $ -tir/N— Kr iJ' 5 (DM hard disk 5 is lowered. 

^TtfSo LTta^T^x— And if the temperature lowering data 19 are 

^ 19t>0 ¥¥Ktj::^tMWB tumed off, controller 7 will stop outputting the 

g7{±?^^^gONjt-^2 6(D cooling-device ON signal 26, and will stop a 
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cooling device. 

Thus, the temperature of a hard disk 5 can be 
adjusted in tolerance of operation by controlling 
a heating apparatus 9 and a cooling device 8 by 
controller 7. 

And when the temperature rise v*rhich exceeded 
the temperature-gradient setting data 14 is 
carried out, the temperature lowering data 19 
are outputted from the comparison apparatus 2, 
controller 7 which input this outputs the 
cooling-device ON signal 26, operates a cooling 
device 8, and restrains a temperature rise. 
Moreover, when temperature lowering which 
exceeded the temperature-gradient setting data 
14 is carried out, the temperature-rise data 18 
are outputted from the comparison apparatus 2, 
controller 7 which input this outputs the 
heating-apparatus ON signal 25, a heating 
apparatus 9 can be operated, controller 7 can 
also perform the operation which restrains 
temperature lowering, and it can maintain in the 
temperature-gradient setting data 14 which set 
up the temperature gradient with the input 
device 1 . 



[0 0 171 

MliSgONft-§-2 7^ 

Atl Ltcmmmw: 1 1 n^^- k 
m 7 mm^mo N^t-t 2 7 co 



[0017] 

If the humidity raise data 20 are input into 
controller 7, the humidification apparatus ON 
signal 27 will be outputted from controller 7, the 
humidification apparatus 11 which input the 
humidification apparatus ON signal 27 starts an 
operation in order to raise the humidity of a hard 
disk 5. 

If the humidity raise data 20 are turned off, 
controller 7 will stop outputting the 
humidification apparatus ON signal 27, and will 
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§0 XMBW 7 (cfl^Tl^x stop the humidification apparatus 11 . 

— ^21 t^A:fJ^ti^ tMW^ Moreover, if the humidity lowering data 21 are 
U7A^(b^MBWiONit^-2 8 input into controller 7, the dehumidification 
t^tii:tJ^tis Lfcl^ apparatus ON signal 28 will be outputted from 
ffi^Pl 1 0 K-rV ^ 5 controller 7, the dehumidification apparatus 10 
OM^^Tif ^tc^Mif^^ia which input this starts an operation in order to 

i- ^o MT^x-^ 2 1 ;0>O lower the humidity of a hard disk 5. 

FF {cfj:^t. mW^M 7 If the humidity lowering data 21 are turned off, 

MmWOKm3-(D.\iit}^^.^W} controller 7 .will stop _outputting. . ,.,a, 

if^(D^M^W. 1 0 ^ihii^-So dehumidification apparatus ON signal, and will 

rco^fcjps^gl 1 tf^M^ stop the dehumidification apparatus 10 under 

mi 0 t ^m^-t^ r <b ct operation. 

'0 s Kx-r 5 (7)?l^$r Thus, by controlling the humidification 

A;^^gl -C^^L/cSS^^ apparatus 11 and the dehumidification 

"f—^ 1 3 f^}C{¥:o;i i: A^X*"^ apparatus 10, the humidity of a hard disk 5 can 

be maintained in the humidity setting data 13 
set up with the input device 1 . 

[0018] [0018] 

it^BW.2^>^mt)-^ti^^^& By inputting into controller 7 the temperature 

ii- a"ft-^2 2 compatible signal 22, the humidity compatible 
3 ^fiS^^IHig-^ft 2 4 tt> signal 23, and the temperature-gradient 
^JlitfiSg 7 fCA;^ ^ i: compatible signal 24 which are outputted from 
<tO, A;^^S 1 'CiS^b/c/^ the comparison apparatus 2, controller 7 

— Kx-f ;^ 5 ^Sftl^fF^M confirms that the hard disk 5 set up with the 
S^ U^^W.X'lE'^Wii^ input device 1 is normal operating by the 
'PXh^:Lt^MW^M7t^W. allowable temperature of operation, humidity, 
Mi'^o ffl-^ji-n -ft 2 2 , S and the temperature gradient. 

^Mn-in-^ 2 3 , ^g.S'^iHii^ Only when the temperature compatible signals 

jt-i-2 4±Xt^ON^m(Dm'^ 22, the humidity compatible signals 23, and all 

(D?i-C P U 3 0 tlTV^ the temperature-gradient compatible signals 24 

•5v';^xAiEl^'ff-^2 9 ^ON are in ON state, it tells that it is normal under 

{c-fS r<b-CCPU30 -^E^ operation to CPU30 by turning ON the system 

Wii^'^Xh^^ t Sr^ fj-frSo normal signal 29 connected to CPU30. 

[0019] [0019] 
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C P U 3 0 itiy:^'rJ^lE'$is^r CPU30 is monitoring the system nomial signal, 

^^^LX^^Xs KxV;^ the temperature, the humidity, and the 

^ 5 (DS.^^ MS> S.S<^SB;0^ temperature gradient of a hard disk 5 judge 

W}i^ffM^M^t)^^:A^^MWi L whether it is in tolerance of operation. 

TV^So v';^xAIElffir'ff -^2 9 When the system normal signal 29 is in ON 

t>ON'J\kM<^^. Wji^ff^^M state, it judges that it is in tolerance of 

\^Xh^i: ^^JBff Kx operation, and a hard disk 5 is operated. 

X:^' 5(DWii^^^7^J:ot^>. y However, when the system normal signal 29 

;^-r A ]ES^t.:^-2^9j5I.O.N;|^ffi . changes., i OFF state from ON state,Jt. 

;0^?>O F F^t^t^fc/^ofc^-Q-x judges having become out of tolerance of 

lif'^fF^tSlffl^fc/i o fc<:SrW operation, and, as for CPU30. an operation of a 

Sfr L C P U 3 0 iii^-^M^^^— hard disk 5 is terminated promptly. 

Kr''i':^^5(7)il)f^$r^T$ A hard disk 5 cannot be operated until the 

-Br. St/v-;^-?^ 9 system normal signal 29 will be in ON state 
;55 0N^^(c/£6*-C*^^— again. 

[0 0 2 0] [0020] 



mmx^iavfcums m&t^ 
i:mmmmxmm-r^^ ticx 

L T V N S fc i6 ftftfF wis 
IS^•r♦©/^- Kx^ ;^^:'»]^t^- 



[ADVANTAGE of the Invention] 

This invention always compares the allowable 
temperature of the set-up hard disk of 
operation, humidity, a temperature gradient, and 
the temperature and humidity that detected by 
the detector with the style demonstrated above, 
moreover, the temperature, the humidity, and 
the temperature gradient of a hard disk can 
always be carried out into tolerance of operation 
by comparing a temperature change with a 
temperature gradient and controlling a heating 
apparatus, a cooling device, a humidification 
apparatus, and a dehumidification apparatus by 
the controller, since it is always monitoring with 
CPU, it has the effect which prevents the failure 
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by hard-disk operation out of tolerance of 
operation. 

imM<DmWJ:U^^] [BRIEF DESCRIPTION OF THE DRAWINGS] 



imi] [FIG1] 
if'^^^<D—%1^^\(D-fn-y^^ The block diagram of one Example of this 
. . ..„,. invention.., 



[|Kl2] [FIG 2] 

^^^^(Dzf P ^ m The block diagram of a prior art 





[Description of Symbols] 






1 Input device 


o 
Z 




2 Comparison apparatus 


o 
O 




o numiuiiy aeiecior 


4 




4 Temperature detector 


5 




5 Hard disk 


6 




6 Timer 


7 




7 Controller 


8 


?^*P^g - 


8 Cooling device 


9 




9 Heating apparatus 


1 0 




10 Dehumidification apparatus 


1 1 




11 Humidification apparatus 


1 2 




12 Temperature setting data 


1 3 




13 Humidity setting data 


1 4 




14 Temperature-gradient setting data 


1 5 




15 Humidity detection data 


1 6 




16 Temperature detection data 


1 7 


■fes/ HOT 


17 Set signal 


1 8 




18 Temperature-rise data 


1 9 




19 Temperature lowering data 


2 0 




20 Humidity raise data 


2 1 




21 Humidity lowering data 


2 2 




22 Temperature compatible signal 
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2 3 




0*\ HiimiHiK/ nnmnatihip ^inrml 
nuiiiiuiiy LrUi 1 ifJdiiuic oi^iiai 


9 4 




TJamnorati iro-nraHionf rrimnatihlo cinnal 
^'t ICIIipclalUIC^^IClUlCl IL ULII I l|JaLIUlC oiyilcll 


2 5 




25 Heating-apparatus ON signal 


2 6 




26 Cooling-device ON signal 


9 7 


/JUtilEziK IB. ^ iN 1 ct ^ 


numiQiTicaiion apparatus vjin signal 


2 8 




28 Dehumidification apparatus ON signal 


2 9 




29 System normal signal 


3 0 


CPU 


30 CPU 


[I1I21 




[FIG. 2] 



I6i Jja. 



30 



7'9, 



4 Temperature detector 

5 Hard disk 

16 Temperature detection data 



[mU [FI6.1] 
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1 Input device 

2 Comparison apparatus 

3 Humidity detector 

4 Temperature detector 

5 Hard disk 
7 Controller 
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8 Cooling device 

9 Heating apparatus 

10 Dehumidification apparatus 

11 Humidification apparatus 
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